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-requires  more  than  routine  or  passive  attention  to  this  huge  problem. 
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Recommendations  of  the  DoD  Injury  Surveillance  and  Prevention  Work  Group"  provide  us  with  all  we  need  to  get  started. 
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Injuries  are  the  single  most  significant  medical  impediment  to  readiness  ofthe  military.  Not  only  do  injuries 
impact  the  strength  and  ability  of  our  Armed  Forces  to  effectively  respond  to  their  mission,  they  levy 
tremendous  aimual  costs  in  the  himdreds  of  milUons  of  dollars  against  the  operating  budgets  of  all  the  services. 
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Present  these  data  in  a  format  that  would  demonstrate  each  database’s  utility  as  an  injmy  and  prevention 
surveillance  tool. 

Make  recommendations  for  future  surveillance  and  prevention  of  injuries. 


The  Atlas  of  Injuries  in  the  U.S.  Armed  Forces  resulted  from  the  work  group’s  collaborative  efforts  to 
achieve  these  goals.  This  is  a  resource  document  that  illuminates  the  rich  military  data  sources  and  research 
organizations  that  can  contribute  to  future  injmy  prevention.  Most  of  the  databases  presented  in  the  atlas  were 
designed  for  administrative  purposes,  not  research  or  surveillance.  It  is  the  intent  of  this  document  to  use  those 
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Based  on  the  above  conclusions,  the  work  group’s  recommendations  for  preventing  and  controlling  injuries  in  the  military 
services  are: 
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Section  I.  The  Work  Group 
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8  Dec  93  •  Army,  Navy,  and  Air  Force  briefings  on  service  hospitalization  databases. 

•  Special  Navy  report  on  frequency,  costs,  work  site  safety  ratings,  and  injuries  among 
civilian  errq)loyees. 


13  Jul  94  •  Defense  Manpower  Data  Center  personnel/demogxaphic  databases. 

•  Army  Physical  Disability  Agency. 
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The  Atlas  of  Injuries  in  the  U.S.  Armed  Forces  is  the  product  of  data  collected  from  three  sources: 
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Table  1-3.  Presentations  to  the  DoD  Injury  Surveillance  and  Prevention  Work  Grou 
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Responses  to  the  Work  Group’s  Written  Requests.  Data  that  were  not  obtained  by 
presentations  to  the  work  group,  or  from  the  work  group  questionnaire,  were  specifically  requested 
from  the  appropriate  agency.  Table  1-5  provides  a  complete  list  of  all  of  the  data  sources  presented 
in  the  atlas. 
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Hospitalizations  •  Individual  Patient  Data  System,  •  Naval  Medical  Information  •  Naval  Medical  Information  •  Medical  Information 
Patient  Administration  Systems  Management  Center,  Management  Center,  Systems  Division, 
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Table  1-5. — Continued 


The  atlas  is  presented  in  a  landscape  format.  When  figures  are  displayed,  the  explanatory  text 
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Database  contents  are  not  provided  in  Chapter  6. 


Table  1-6.  Minimum  Basic  Data  Set  Required  for  Unintentional  and  Intentional  Injuries _ 

Unintentional  Injuries*  Intentional  Injuriesf 
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Data  Presentation.  Within  chapters  2  through  6,  service  data  are  presented  in  the  following  order: 
DoD  (if  applicable).  Army,  Navy,  Marine  Corps,  and  Air  Force,  followed  by  a  section  of  tables  that 
compares  all  of  the  services.  Within  each  service  section,  data  are  presented  as  narrative,  figures. 
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fighting  forces. 

The  most  complete  and  best  quality  medical,  population,  and  demographic  data  exist  for 
active  duty  personnel. 


1-6.  Standardization  of  Data  Reporting 
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Data  Tabulation.  Much  of  the  data  that  were  collected  by  the  work  group  required  additional 
tabulation  to  fit  the  desired  format  of  the  work  group  report  (described  in  paragraph  1-5).  The  data 
were  tabulated  as  follows: 
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Source:  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD,  W ashington  Headquarters 
Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#  DIOR/M07-96/0 1 ). 
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Hoe  Atlas  of  Injuries  in  the  US.  Armed  Forces  is  the  result  of  6  years  of  painstaking  data  collection 
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Appendix.  DoD  Injury  Surveillance  and  Prevention  Work  Group  Questionnaire 
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What  personal  characteristics  and  demographic  data  are  maintained  in  the  computer  data  base 
individuals  injured  or  dead?  Please  check  a  "Yes"  or  a  "No"  for  each  of  the  following; 

YES  NO  Comments/Descriptions 
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Where  appropriate,  for  each  of  the  above  checked  "yes,"  comment  on  the  coding  system  used  to  enter  it  in  the 
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Additional  comments  on  data  collected  and  maintained  on  the  type  of  event  or  cause  resulting  in  the  reported 
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Section  II.  Service  Casualty  Office  Data 


Table  2-2  displays  an  overall  summary  of  DoD  casualty  data  for  active  duty  persormel  from  all  services 
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DoD  -  Distribution  (%)  of  Deaths  by  Casualty  Type  for  Active  Duty  Women,  CY 1993 


Trends  of  MiKtaiy  Injury-Related  Deaths  Relative  to  Other  Causes  Over  Time. 
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Overall  Rates  of  Death  for  Active  Duty  Personnel,  FY 1980-1995 


Source:  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD,  Figure  2-5 

Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#  DiOR/M07-96/01). 
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Figure  2-7  illustrates  the  rates  of  death  by  casualty  type  for  active  duty  men  from  all  services  for  CY 
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The  Army  casualty  data  for  active  duty  personnel  are  presented  in  three  parts: 
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Figure  2-10  illustrates  the  distribution  of  deaths  by  more  specific  causes  for  active  duty  Army  personnel 
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Army  -  Distribution  (%)  of  Deaths  by  Specific  Cause 
for  Active  Duty  Personnel,  CY  1994 


Trends  of  Army  Injury-Related  Deaths  Relative  to  Other  Causes  Over  Time. 
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Source:  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD,  Figure  2-12 

Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01). 


The  Navy  casualty  data  for  active  duty  personnel  are  presented  in  three  parts: 
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Magnitude  of  the  Injury  Problem  Relative  to  Other  Causes  of  Death. 
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Source:  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD,  Figure  2-13 

Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01 ). 


Figure  2-14  illustrates  the  distribution  of  deaths  by  more  specific  causes  for  active  duty  Navy  persoimel 
for  CY 1994.  The  top  five  specific  causes  of  death  were: 
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Source:  Worldwide  Casualty  System  Database,  as  reported  to  the  DoD  Injury  Surveillance  and  Prevention  Work  Group  Figure  2-14 

and  previously  presented  in  Ithe  Armed  Forces  Epidemiological  Board  Injuries  in  the  Military:  A  Hidden  Epidemic,  1996. 


Trends  of  Military  Injury-Related  Deaths  Relative  to  Other  Causes  Over  Time. 
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Navy  -  Overall  Rates  of  Death  for  Active  Duty  Personnel,  FY 1980-1995 
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Source;  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD,  Figure  2-15 

Washington  Headquarters  Services,  Directorate  for  information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01). 


Figure  2-16  illustrates  the  rates  of  death  by  casualty  type  for  active  duty  Navy  personnel  for  FY 1980- 
1995. 


Rates  per  100,000  personnel  calculated  using  denominator  data  in  Table  1-7. 


Casualty  Type  for  Active  Duty  Personnel,  FY 1980-1995 


The  Marine  Corps  casualty  data  for  active  duty  personnel  are  presented  in  three  parts: 
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Deaths  that  have  a  pending  or  imdetennined  cause. 


Magnitude  of  the  Injury  Problem  Relative  to  Other  Causes  of  Death. 
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Figure  2-18  illustrates  the  distribution  of  deaths  by  more  specific  causes  for  active  duty  Marine  Corps 
personnel  for  CY  1994.  The  top  five  specific  causes  of  death  were: 
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Marine  Corps  -  Distribution  (%)  of  Deaths  by  Specific  Cause 
for  Active  Duty  Personnel,  CY 1994 
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Trends  of  Military  Injury-Related  Deaths  Relative  to  Other  Causes  Over  Time. 
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Rates  per  100,000  personnel  calculated  using  denominator  data  in  Table  1-7. 


Marine  Corps  -  Overall  Rates  of  Death  for  Active  Duty  Personnel,  FY  1980-1995 


Source:  Armed  Forces  Epidemiological  Board.  Injuries  in  the  Military:  A  Hidden  Epidemic,  1996.  Figure  2-19 
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Marine  Corps  -  Rates  of  Death  by  Casualty  Type  for  Active  Duty  Personnel,  FY 1980-1995 


POV  pedestrian  (1%),  and  POV  aircraft  (1%). 


Magnitude  of  the  Injury  Problem  Relative  to  Other  Causes  of  Death. 


Air  Force  -  Distribution  (%)  of  Deaths  by  Casualty  Type  for  Active  Duty  Personnel,  FY 1994 


population  =  426,327. 

*  Deaths  that  have  a  pending  or  undetermined  cause. 

Source:  DoD  Woridwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD,  Figure  2-21 

Washington  Headquarters  Services,  Directorate  for  Infonnation  Operations  and  Reports  (DTIC#  D10R/M07-96/01). 
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Air  Force  -  Distribution  (%)  of  Deaths  by  Specific  Cause  for  Active  Duty  Personnel,  CY 1994 
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n  (deaths)  =  227;  population  =  412,523.  Percentage  of  Total  Deaths 

POV  =  privately  owned  vehicle. 

GOV  =  government  owned  vehicle.  _ 

Source:  U.S.  Air  Force  Armstrong  Labs/Aerospace  Medicine  Directorate,  Program  and  Operations  Division  (AL/AOP),  1995,  as  reported  to  the  DoD  injury  Figure  2-22 

Surveillance  and  Prevention  Work  Group  and  previously  presented  in  the  Armed  Forces  Epidemiological  Board,  Injuries  in  the  Military:  A  Hidden  Epidemic,  1996. 


Trends  of  Military  Injury-Related  Deaths  Relative  to  Other  Causes  Over  Time. 
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Overall  Rates  of  Death  for  Active  Duty  Personnel,  FY 1980-1995 


Source:  DoD  Woridwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD,  Figure  2-23 

Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#  DIOfVM07-96/01). 
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Section  I.  Description  of  the  Miiitary  Services  Safety  Center  Databases 
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accidents/mishaps  affecting  militaiy  personnel. 

Ensures  that  effective  corrective  action  is  taken  on  identified  accident/mishap  causal  factors. 


Ensures  that  historical  safety  data  (lessons  learned)  are  considered  and  used  during  the 
development  and  acquisition  of  new  systems. 
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VO 

cn 


«? 

CO 


g  8  5  -g 
>  *0  .wT  5 
o  -g  CQ  a 

1  3  ^ 

•g 


Itt  ^ 

'i  S  3 

§  1  »  i 


>  "3 
1  6 

I  tf  Ji 

”  I' 

"I 

I  •'  o  *3 

I  a  1 


i  o  O  es 
i  ^  ^ 

i  ^  s  J 

1  js  o  3 

°-|'i 

s 

^|1 

1  iS  § 

s-il 

I  ”1 

L  S.  ®  J 
'  ^  to 
I  o  S' 


i3  !? 

S 

S3  5 
,  *  ■“ 

I  o 

g|<i 

cd  ^  wi 

o  ^  w 

a  ^  . 


g  +j  '3 

a  Q  S 

g  I  ^ 

'•«  8  g 

I 

►9  Q 


S  4^  CO 

■9  ?3 


“S'? 

•S9  g  ^ 

<U  CS  3 

§  53  § 

o  ^ 

w  ■c  la 

.S  “I  ^ 


work  or  disability  at  any  time 
(lost  time  case). 

Source:  DoDI  6055.7,  Mishap  Investigation,  Reporting,  and  Recordkeeping. 
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•  Marine  Corps  Ground  Mishz^)  Reporting  (MCO  P5102.1). 

•  Marine  Corps  Occupational  Safety  and  Health  Program  (MCO  5 100.8E). 
Air  Force. 

•  Safety  Program  (Policy  Directive  91-2). 

•  Investigating  and  Reporting  U.S.  Air  Force  Mishaps  (Instmction  91-204). 
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Naval  Safety  Center 

Variables  Army  Safety  Center  - "“I  Air  Force  Safety  Center 
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Section  il.  Military  Service  Safety  Center  Data 


Table  3-4.  Summary  of  Army  Safety  Data  by  Type  of  Accident  for  Military  Personnel,  FY 1994 — Distribution  (%)  and  Costs 
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Army  -  Distribution  (%)  of  Class  A-C*  Accidents  by  Type  for  Military  Personnel, t  FY 1994 
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Figure  3-3  illustrates  the  distribution  of  Class  A-C  personnel  injiuy  accidents  by  type  for  Army  miUtary 
personnel  for  FY  1994.  The  top  five  specific  causes  of  personnel  injiuies  were: 


VJ 

I 

.a 


CQ 


^  ^ 
7 


•'3 


60  O 


s  I 
0,  o 


ll'i 

§  -  I 


I 

a.  o  .3  iS 

c^U  K  S  S 


•g 

c3 


§ 

I 

a 


§ 


00 

rf 

I 

s 

0\ 


CA 

0) 

■§ 


o 


.W8 

—  o 

iB 

o  ^ 
U  -S 

CO 

{3  'S 
G  g 
s 

a 

•2 

£  CN 
g  VI 

«  g 
3  fn 
2 

m 

a 


*  Human  movement  is  defined  as  walking,  running,  getting  in  or  out  of  a  vehicle,  or  some  type  of  movement  that  is  not  related  to  anodier 
task  (for  exanqjle,  vehicle  accident  or  weapons  handling). 
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Army  -  Distribution  (%)  of  Ciass  A-C*  Estimated  Costs  of  Accidents 
by  Type  for  Miiitary  Personnei,t  FY 1994 
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Trends  of  Army  Accidental  Deaths  and  Overall  Accidents  Relative  to  Other  Causes  Over  Time. 


*  Rates  per  100,000  personnel  calcxilated  using  denominator  data  in  Table  1-7. 
Accident  rates  include  some  Reserve  and  National  Guard  cases  in  the  numerator 
that  may  not  be  properly  represented  in  the  denominator. 


Army  -  Rates  of  Accidental  Death  for  Military  Personnel  *  FY 1990-1994 


Figure  3-6  illustrates  the  rates  of  death  by  type  of  accident  for  Army  miUtaiy  persoimel  for  FY  1990- 
1994.  Deaths  by  privately  owned  vehicles  decreased  19%  from  26  per  100,000  personnel  in  FY  1990 
to  21  per  100,000  personnel  in  FY  1994.  However,  from  FY  1993  to  FY  1994,  privately  owned  vehicle 


es  of  Accidental  Death  by  Type  for  Military  Personnel 


*  Data  include  active  duty,  Reserve,  and  National  Guard. _ _ _ _ _ _ _ 

Numerator  Source:  U.S.  Army  Safety  Center,  Washington,  DC,  1995,  and  personal  communication,  1997.  Figure  3-6 

Denominator  Source:  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD, 

Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTiC#  DIOR/M07-96/01 ). 


Figure  3-7  illustrates  the  rates  of  death  by  privately  owned  and  mihtary  vehicles  for  Army  mihtary 
personnel  for  FY 1980-1994. 
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*  Rates  per  100,000  personnel  calculated  using  denominator  data  in  Table  1-7.  Accident  rates  may  be  overestimated 
since  the  numerator  contains  Reserve  and  National  Guard  cases  that  may  not  be  represented  in  the  denominator. 


Privately  Owned  and  Military  Vehicles 
Personnel,*  FY  1980-1994 


*  Data  include  active  duty,  Reserve,  and  National  Guard. 

Source:  U.S.  Army  Safety  Center,  ORSA/Stats  Branch,  Washington,  DC,  1995,  and  personal  communication,  1997.  Figure  3-7 
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*  Rates  per  100,000  personnel  calculated  using  denominator  data  in  Table  1-7.  Accident  rates  may  be  overestimated  since  the  numerator  contain: 
and  National  Guard  cases  that  may  not  be  represented  in  the  denominator. 


Army  -  Rates  of  Death  by  Privately  Owned  and  Military  Vehicles 
for  Male  and  Female  Military  Personnel,*  FY 1980-1994 


Source:  U.S.  Army  Safety  Center,  ORSA/Stats  Branch,  Washington,  DC,  1995.  Figure  3-8 


not  be  represented  in  the  denominator. 


Figure  3-10  illustrates  the  rates  of  Class  A  flight  accidents  for  Army  military  personnel  for  FY 1973- 
1996.  The  rates  are  variable,  but  there  is  a  downward  trend  fix)m  4  per  100,000  flight  hours  in  FY  1973 
to  0.7  per  100,000  flight  hours  in  FY  1996. 


&\ 


Rates  per  100,000  flight  hours. 


ates  of  Class  A*  Flight  Accidents  for  Military  Personnel, f  FY  1973-1996 


t  Data  include  active  duty,  Reserve,  and  National  Guard. 

Source;  U.S.  Army  Safety  Center,  Washington,  DC,  1997.  Figure  3-10 


Figure  3-11  illustrates  the  overall  rates  of  Class  A-C  accidents  for  Army  military  personnel  for  FY 
1990-1994.  Overall  rates  of  Class  A-C  accidents  decreased  27%  from  11  per  1,000  personnel  in  FY 
1990  to  8  per  1,000  personnel  in  FY  1994. 
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*  Rates  per  1,000  personnel  calculated  using  denominator  data  in  Table  1-7. 
Accident  rates  include  some  Reserve  and  National  Guard  cases  in  the  numerator 
that  may  not  be  properly  represented  in  the  denominator. 


Army  -  Overall  Rates  of  Class  A-C*  Accidents  for  Military  Personnel, f  FY 1990-1994 


Numerator  Source;  U.S.  Army  Safety  Center,  Washington,  DC,  1995.  Figure  3-1 1 

Denominator  Source:  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD, 

Washington  Headquarters  Services,  Directorate  for  information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01 ). 


Figure  3-12  illustrates  the  rates  of  Class  A-C  accidents  by  type  for  Army  military  personnel  for  FY 
1990-1994.  There  was  a  43%  reduction  in  the  rate  of  occurrence  for  persoimel  injury  accidents  from  7 
per  1,000  persons  in  FY  1990  to  4  per  1,000  persons  in  FY  1994.  Other  Class  A-C  accident  rate 


lAviation _ |  u.i  |  \  |  |  u 

*  Rates  per  1,000  personnel  calculated  using  denominator  data  in  Table  1-7. 
Accident  rates  may  be  overestimated  since  the  numerator  contains  Reserve  and 
National  Guard  cases  that  may  not  be  represented  in  the  denominator. 


Army  -  Rates  of  Class  A-C*  Accidents  by  Type  for  Military  Personnei.f  FY 1990-1994 
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Table  3-8.  Summary  of  Navy  and  Marine  Corps  Safety  Data  by  Type  of  Mishap  for  Military  Personnel,  FY 1994 — Distribution  and  Costs 
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t  Includes  occupants  in  four-wheel  vehicles,  motorcycle  riders,  pedestrians,  and  bicyclists  struck  by  a  vehicle. 

J  Shore/Recreational  includes  all  recreational  mishaps  plus  all  off-duty  shore  mishaps  that  are  not  motor  vehicle  accidents. 
§  Shore  Operational  includes  operational  mishaps  that  are  not  aviation,  afloat,  or  government  motor  vehicle. 


Distribution  of  Mishaps  by  Type. 
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Navy  -  Distribution  (%)  of  Costs  by  Mishap  Type  for  Miiitary  Personnel,  FY  1994 
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Figure  3-16  illustrates  the  distribution  of  the  costs  by  mish^  type  for  Marines  Corps  military  personnel 
for  FY 1994.  The  total  cost  of  $197,312,403  is  distributed  as  follows: 
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Marine  Corps  -  Distribution  (%)  of  Costs  by  Mishap  Type  for  Military  Personnel,  FY 1994 


Trends  of  Navy  and  Marine  Corps  Deaths  and  Overall  Mishaps  Relative  to  Other  Causes 
Over  Time. 
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Rates  per  100,000  personnel. 


i  A*  Military  (Operational)  Mishaps 
Personnel,  FY  1981-1994 


*  Class  A  =  Fatality  or  permanent  total  disability:  $1 M  or  more,  and/or  aircraft,  missile,  or  spacecraft  destroyed. _ 

- -  '  Figure  3-17 

Source:  Naval  Safety  Center,  1998. 


Figure  3-18  illustrates  the  rates  of  Class  A  military  (operational)  mishaps  for  Marine  Corps  military 
personnel  for  FY  1988-1994.  A  decline  of  42%  for  the  7-year  period  is  shown — ^from  19  per  100,000 
personnel  for  FY  1988  to  1 1  per  100,000  personnel  for  FY  1994. 
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*  Rates  per  100,000  personnel. 


Marine  Corps  -  Rates  of  Class  A*  Military  (Operational)  Mishaps 
for  Military  Personnel,  FY  1 988-1 994t 
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*  Class  A  =  Fatality  or  permanent  total  disability;  $1 M  or  more,  and/or  aircraft,  missile,  or  spacecraft  destroyed, 
t  Marine  Corps  data  are  only  available  for  1 988  and  beyond. 


Figure  3-19  illustrates  the  rates  of  death  by  private  motor  vehicles  (nonoperational)  for  Navy  mihtary 
personnel  for  FY 1981-1995.  Fatality  rates  declined  58%  fiom  48  per  100,000  persoimel  in  FY 1981  to 
20  per  100,000  personnel  in  FY  1995. 


Rates  per  100,000  personnel. 


ates  of  Death  by  Private  Motor  Vehicles  (Nonoperational) 
for  Military  Personnel,  FY  1981-1995 


Includes  four-wheel  vehicle  occupants,  motorcycle  riders,  pedestrians,  and  bicyclists  (struck  by  a  vehicle). 


Figure  3-20  illustrates  the  rates  of  death  by  private  motor  vehicles  (nonoperational)  for  Marine  Corps 
military  personnel  for  FY 1988-1995.  Fatality  rates  declined  38%  fix)m  50  per  100,000  persoimel  in  FY 
1988  to  31  per  100,000  personnel  in  FY  1995. 
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Rates  per  100,000  personnel. 


Figure  3-21  illustrates  the  rates  ofdeath  by  motorcycles  forNavy  military  persormel  forFY  1981-1995. 
Over  the  14-year  period,  fatalities  decreased  over  76%  fiom  a  maximum  of  17  per  100,000  persons  in 
FY 1984  to  an  average  of  4  per  100,000  persons  for  the  last  4  years  of  the  data  set. 
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Rates  per  100,000  personnel. 


Navy  -  Rates  of  Death  by  Motorcycles  for  Military  Personnel,  FY  1981-1995 


Source:  Naval  Safety  Center,  1998.  Figure  3-21 


Figure  3-22  illustrates  the  rates  of  death  hy  motorcycles  for  Marine  Corps  military  personnel  for  FY 
1988-1995.  Over  the  8-year  period,  fatalities  dropped  over  37%  from  8  per  100,000 persons  in  FY  1988 
to  5  per  100,000  persons  in  FY  1995. 
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Rates  per  100,000  personnel. 


Figure  3-23  illustrates  the  rates  of  Class  A  flight  mishaps  for  Navy  and  Marine  Corps  military  personnel 
for  selected  years  finm  1951-1995.  During  this  period.  Navy  and  Marine  Corps  aviation  fatality  rates 
decreased  96%  firom  54  per  100,000  flight  hours  in  FY  1951  to  2  per  100,000  flight  hours  in  FY  1995. 


*  Rates  per  100,000  flight  hours, 
t  January  -  September  only. 
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t  All  years  are  fiscal  years,  except  1971 , 1973,  and  1975,  which  are  caiendar  years.  1977  is  January  -  September  only. 
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The  Air  Force  Safety  Agency  data  for  active  duty  personnel  are  presented  in  three  parts: 
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Class  A  =  Fatality  or  permanent  total  disability;  $  IM  or  more,  and/or  aircraft,  missile,  or  spacecraft  destroyed. 

Class  B  =  Permanent  partial  disability,  or  five  or  more  people  are  hospitalized  as  inpatients;  $200K  or  more,  but  less  than  $1M. 
Class  C  =  Lost  time;  $10K  or  more,  but  less  than  $200K. 


Table  3-11.  Summary  of  Air  Force  Safety  Data  by  Type  of  Class  A-C  Ground  Mishaps  for  Active  Duty  Personnel,  FY  1994— 
Distribution  and  Costs  _ _ _ _ _ 
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Distribution  of  Mishaps  by  Type. 
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Source:  Headquarters,  Air  Force  Safety  Agency  (HQ  AFSA/SEG),  1995.  Figure  3-25 


Figure  3-26  illustrates  the  distribution  of  Class  A-C  groimd  mishaps  for  active  duty  Air  Force 
personnel  for  FY 1994.  The  top  three  causes  account  for  81%  of  all  Class  A-C  grovmd  mishaps: 
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Air  Force  -  Distribution  (%)  of  Class  A-C*  Ground  Mishaps 
for  Active  Duty  Personnel,  FY  1994 


Source:  Headquarters,  Air  Force  Safety  Agency  (HQ  AFSA/SEG),  1995.  Figure  3-26 


Figure  3-27  illustrates  the  distribution  of  Class  A-C  estimated  costs  of  mish^s  by  type  for  Air  Force 
active  duty  personnel  for  FY 1994.  The  top  five  mishaps  account  for  92%  of  file  total  cost: 
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Class  B  =  Permanent  partial  disability,  or  five  or  more  people  are  hospitalized  as  inpatients:  $200K  or  more,  but  less  than  $1 M. 

Class  C  =  Lost  time;  $10K  or  more,  but  less  than  $2001C _ 

Source:  Headquarters,  Air  Force  Safety  Agency  (HQ  AFSA/SEG),  1995.  Figure  3-27 


Trends  of  Air  Force  Mishap  Deaths  and  Overall  Mishaps  Relative  to  Other  Causes  Over  Time. 
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Rates  per  100,000  personnel  calculated  using  denominator  data  in  Table  1-7. 


r  Force  -  Rates  of  Class  A  Ground  Mishaps  (On  and  Off  Duty) 
for  Active  Duty  Personnel  *  FY 1 980-1 994t 


(DTIC#:  DIOR/M07-96/01).  Washington, 


Figure  3-29  illustrates  the  rates  of  top  five  categories  of  Class  A  ground  mishqjs  for  active  duty  Air 
Force  personnel  for  FY 1980-1 994.  Most  notably,  off  duty  private  motor  vehicle  mish^s  declined  47% 
finm  30  per  100,000  personnel  in  FY  1980  to  16  per  100,000  personnel  in  FY  1994. 
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Top  Five  Categories 
of  Class  A  Ground  Mishaps 
(Rank  Based  on  1994  Data) 

Private  Motor  Vehicles,  Off  Duty 

Industry 

Government  Motor  Vehicles,  On  Duty 

Sports,  Off  Duty 

Misc.,  Off  Duty 

# 


Rates  per  100,000  personnel  calculated  using  denominator  data  in  Table  1-7. 


e  Categories  of  Class  A*  Ground  Mishaps 
y  Personnel, t  FY 1980-1994 


1 1992-1994  rates  include  fatalities  only. _ 

Numerator  Source:  1980-1991:  U.S.  Air  Force  Mishap  Builetin:  1992-1994:  Air  Force  Safety  Center  (HQ  AFSC/SEG),  1995.  Figure  3-29 

Denominator  Source:  DoD,  DoD  Woridwide  U.S.  Active  Duty  Miiitary  Personnel  Casualties,  Oct  79-Dec  95 
(DTiC#:  DIOR/M07-96/01).  Washington,  DC:  WHS,  DiOR. 


Figure  3-30  illustrates  the  rates  of  Class  A  mish^s  by  private  and  government  motor  vehicles  for  active 
duty  Air  Force  persoimel  for  FY  1980-1994. 
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Air  Force  -  Rates  of  Class  A*  Mishaps  by  Private  and  Government 
Motor  Vehicles  for  Active  Duty  Personnel,  FY 1 980-1 994t 
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Figure  3-31  illustrates  the  rates  of  flight-related  injuries  and  deaths  for  Air  Force  active  duty  personnel 
forFY  1990-1994. 
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Rates  per  100,000  personnel  calculated  using  denominator  data  in  Table  1-7. 


Air  Force  -  Rates  of  Flight-Related  Injuries  and  Deaths 
for  Active  Dutv  Personnel,  FY  1990-1994 


Numerator  Source:  Air  Force  Safety  Center  (HQ  AFSA/SEG),  1995. 

Denominator  Source:  DoD  Worldwide  U.S.  Active  Duty  Military  Persor)nel  Casuaities,  Oct  79-Dec  95.  Prepared  by  DoD, 
Washington  Headquarters  Services.  Directorate  for  information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01). 
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Table  3-13.  Distribution  (%)  of  Top  Five  Causes  of  Death  by  Accident/Mishap  Type  for  Military*  and  Active  Duty  Personnei,  FY 1994 — 
A  Comparison  of  All  Services _ 

Distribution  (%)  and  Rank  Order  of  Top  Five  Causes  of  Death 
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4-13.  Navy  -  Distribution  (%)  of  Top  10  Diagnoses  of  Injuries  and  Accidents  (ICD-9  Codes  800-999) 

Evaluated  by  Medical  Evaluation  Boards,  CY  1989-1993  .  4-41 

4-14.  Navy  and  Marine  Corps  -  Overall  Rates  of  Active  Duty  and  Reserve  Disability  Cases,  FY 1985-1994  .  4-43 

4-15.  Navy  and  Marine  Corps  -  Distribution  (%)  of  Active  Duty/Reserve  Disability  Dispositions  (Cases 
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Navy  and  Marine  Corps. 

•  Analyze  PEB  processing  times,  functionality,  and  process  and  outcome  costs. 

•  Track  the  status  of  individual  cases. 

•  Provide  statistics — such  as  demographics,  ICD-9  codes,  VASRD  codes,  percentage  ratings. 
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*The  TDRL  is  used  in  the  nature  of  a  “pending  list”  It  provides  a  safeguard  for  the  government  against  permanently  retiring  a  soldier 
who  can  later  fully  recover,  or  nearly  recover,  from  the  chsabihty  causing  him/her  to  be  unfit  Conversely,  the  TDRL  safeguards  the 
solcher  from  being  permanently  retired  with  a  condition  that  may  reasonably  be  expected  to  develop  into  a  more  serious  permanent 


I 


A 

re 

(0 

Q 

b 

re 


(0 

z> 

■o 

c 

re 

(0 

0) 

S 

re 

‘C 

re 

> 

0) 

(0 

re 

re 

Q 

o 

w 

re 

OQ 

E 

3 

E 

'E 


I  $ 

Q.  n 

o  re 

O  Q 


•9 


S  2  C 
^  13  * . 

1 1® 
o 
o 


m 


.S 

i 


a 

.§ 

•e 


•tS 

•S 

i 


d) 


u 

o 

1 

I 

0) 

<D 


2 


'•S 


•s  % 

'M 

^  ro 


•"i  "  a 

W  ^  ^ 

^  3 

r-  U  M 


•11:1 

.tl  ^ 

J  ^  I 

^  .s  -B 
■S  -s  s  -S 

w  S 


«->  b  00 
~  O  Q 


4 


u  o 

-2 

_C3  'rt 


OT  “ 

op  -rt 


Lund  J.,  Y.  Holder,  and  R.  J.  Smith.  Minimum  Basic  Data  Set,  Unintentional  Injxmes.  Proceedings  of  the  International  Collaborative 
Effort  on  Injury  Statistics,  1:34-1  to  34-4, 1994. 

t  Powell,  K.  and  J.  Kraus.  Mmimiun  Basic  Data  Set,  Intentional  Injuries.  Proceedings  of  the  International  Collaborative  Effort 
on  Injury  Statistics,  1:35-1  to  35-2, 1994. 


Atlas  of  Injuries  in  the  U.S.  Armed  Forces 


o 

I 


(0 

'cS 

Q 

xa 

<0 

(0 


c 

o 


o 

O) 


U) 


<9 


The  Army  Summary. 
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Table  4-3.  Summary  of  Army  Disability  Data  by  VASRD  Codes,*  FY 191 

Distribution  (%)  of  Disabilities 


75-76;  Genitourinary/Gynecological  1.4% 

*  Codes  as  defined  in  38  CFR  4. 


*The  Army  estimates  the  lifetime  cost  of  its  FY  1993  disability  cases  to  total  $485  million. 
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n  =  6,382.  0  10  20  30  40 

population  =  541,343. 

Other  disabilities  accounted  for  0.6%  of  total  cases.  Percentage  of  Disabilities  Evaluated 

*  VASRD  codes  as  defined  in  38  CFR  4. 

Source:  U.S.  Army  Physical  Disability  Agency,  Walter  Reed  Army  Medical  Center,  Forest  Glen  Annex,  Washington,  DC.  February  1996. 


Figure  4-2  illustrates  the  distribution  of  the  top  15  disabilities  by  two-digit  VASRD  codes  for  Army 
personnel  for  F  Y 1 994.  Cases  represented  here  are  only  those  that  received  a  disability  disposition.  The 
top  five  codes  were: 
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Distribution  (%)  of  Top  15  Disabiiities  by 
rwo-Digit  VASRD  Codes  *  FY 1994 


Source:  U.S.  Army  Physical  Disability  Agency,  Walter  Reed  Army  Medical  Center,  Forest  Glen  Annex,  Washington,  DC,  February  1996.  Figure  4-2 


Medical  Evaluation  Board  Data  for  an  Army  Infantry  Division 


Army  -  Distribution  (%)  of  Top  10  Medical  Evaluation  Board 
Findings  for  an  Infantry  Division,*  CY 1994 
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Army  -  Distribution  (%)  of  Mechanisms  of  injury  from  Line  of  Duty  Evaluations 

for  an  Infantry  Division,  CY 1994 


Trends  of  Army  Injury-Related  Disabilities  Relative  to  Other  Causes  Over  Time. 
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Rates  per  1 ,000  personnel  calcxjiated  using  denominator  data  in  Table  1-7. 


Army  -  Rates  of  Physical  Disability  Cases  in  the  Army 
Physical  Disability  Evaluation  System,*  FY 1983-1994 


not  adequately  reflected  in  the  denominator  (rates  could  be  overestimated). 

Numerator  Source:  U.S.  Army  Physical  Disability  Agency,  Walter  Reed  Army  Medical  Center,  Forest  Glen  Annex,  Washington,  DC,  February  1996.  Figure  4-5 

Denominator  Source:  DoD  Worldwide  U.S.  Active  Duty  Miiitary  Personnei  Casuaities,  Oct  79-Dec  95.  Prepared  by  DoD, 

Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01). 
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Source:  U.S.  Army  Physical  Disability  Agency,  Walter  Reed  Army  Medical  Center,  Forest  Glen  Annex,  Washington,  DC,  February  1996.  Figure  4-6 
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Army  -  Distribution  (%)  of  Disability  Dispositions  (Cases  Reviewed),  FY 1993 
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Army  -  Distribution  (%)  of  Projected  Lifetime  Costs  by 
Disabiiity  Dispositions  (Cases  Reviewed),*  FY 1993 


The  Navy  and  Marine  Corps  disability  data  are  presented  in  four  parts: 
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FY85-FY94  —  —  —  15/FY85  32/FY94  Up  113%  Overall  disability  rates  increased  more 

than  twofold  over  a  10-year  period. 
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Magnitude  of  the  Injury  Problem  Relative  to  Other  Causes  of  Disabilities. 
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Source:  Naval  Council  of  Personnel  Boards,  1995.  Figure  4-9 
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Source:  Departmentof  the  Navy,  Naval  Council  of  Personnel  Boards,  Arlington,  VA,  1995.  Figure  4-10 
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Navy  and  Marine  Corps  -  Distribution  (%)  of  Top  Musculoskeletal  (Orthopedic) 
Disabilities  by  Four-Digit  VASRD  Codes, FY 1995  (First  9  Months) 
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Source:  Departmentof  the  Navy,  Naval  Council  of  Personnel  Boards,  Arlington,  VA,  1995.  Figure  4-11 
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Navy  -  Distribution  (%)  of  Top  10  Diagnoses  of  Muscuioskeletal  (Orthopedic)  and  Connective 
Tissue  Disorders  (ICD-9  Codes  710-739)  Evaluated  by  Medical  Evaluation  Boards,  CY  1989-1993 


Source:  U.S.  Naval  Medical  Information  Management  System,  1994.  Figure  4-12 
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Source:  U.S.  Naval  Medical  Information  Management  System,  1994.  Figure  4-13 


Trends  of  Navy  and  Marine  Corps  Injury-Related  Disabilities  Rdative  to  Other  Causes  Over 
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Rates  per  1,000  personnel  calculated  using  denominator  data  in  Table  1-7. 


Navy  and  Marine  Corps  -  Overall  Rates  of  Active  Duty  and  Reserve 

Disability  Cases,  FY 1985-1994 
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Numerator  Source:  Department  of  the  Navy,  Naval  Council  of  Personnel  Boards,  Arlington,  VA,  1995.  Figure  4-14 

Denominator  Source;  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD, 

Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01). 
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The  Air  Force  disability  data  are  presented  in  four  parts: 


FY90-FY94  _  —  —  5/FY90  9/FY94  Up  80%  Disabilities  increased  nearly 

PY93  444,351  2,940  7  —  —  —  twofold  from  FY 1990  to  FY 

FY94  426^327  3,687  9  —  —  —  1994. 


Codes  as  defined  in  38  CFR  4. 


Magnitude  of  the  Injury  Problem  Relative  to  Other  Causes  of  Disabilities. 
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Source:  Departmentof  the  Air  Force,  HQ  Air  Force  Personnel  Center,  Randolph  AFB.TX,  1995.  Figure  4-16 


Figure  4-17  illustrates  the  distribution  of  3,687  disabilities  by  two-digit  VASRD  codes  for  active  duty 
Air  Force  personnel  for  FY  1994.  The  top  five  codes  were: 
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Source:  Department  of  the  Air  Force,  HQ  Air  Force  Personnei  Center,  Randoiph  AFB,  TX,  1995.  Figure  4-17 


Figure  4-18  illustrates  the  distribution  of  the  top  1 5  disabilities  by  four-digit  VASRD  codes  for  active 
duty  Air  Force  personnel  for  FY  1993.  Five  of  the  top  15  disability  codes  are  musculoskeletal 
(orthopedic)  conditions: 
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Figure  4-19  illustrates  the  distribution  of  the  top  15  disabilities  by  four-digit  VASRD  codes  for  active 
duty  Air  Force  personnel  for  FY  1994.  Four  of  the  top  15  disability  codes  are  musculoskeletal 
(orthopedic)  conditions: 
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Air  Force  -  Distribution  (%)  of  Top  15  Disabilities  by  Four-Digit  VASRD  Codes,*  FY 1994 


Trends  of  Air  Force  Injury-Related  Disabilities  Relative  to  Other  Causes  Over  Time. 
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Rates  per  1,000  personnel  calculated  using  denominator  data  in  Table  1-7. 


Disability  Cases,  FY  1990-September  1995 


Sources:  Numerator:  Department  of  the  Air  Force,  HQ  Air  Force  Personnel  Center,  Randolph  AFB,  TX,  1995. 
Denominator:  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD, 
Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01). 
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Figure  4-22  illustrates  the  distribution  of  3,687  PEB  disability  claim  dispositions  for  active  duty  Air 
Force  personnel  for  FY  1994: 
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Air  Force  -  Distribution  (%)  of  Disability  Claim  Dispositions,  FY 1994 
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In  1990,  143,441  fomier  service  members  received  disability  compensation  payments.  The  average 
compensation  for  ofiScers  was  $19,186,  while  the  average  compensation  for  enlisted  service  members 
was  $7,133.  Officers  represented  only  30%  of  the  disabled  population  yet  accounted  for  54%  of  the 
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Rates  per  1 ,000  personnel  calculated  using  denominator  data  in  Table  1-7. 


dD  -  Trends  of  Combined  Disability  Compensation  Costs  Paid  by  the 
Departments  (Army,  Navy  and  Marine  Corps,  and  Air  Force),  FY 1980-1990 


Source:  Military  Compensation  Background  Paper,  OUSD/P&R(MPP),  November  1991.  Figure  4-23 


4-11.  Veterans  Administration 
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Magnitude  of  the  Injury  Problem  Relative  to  Other  Causes  of  Disabilities. 
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Source:  Department  of  Veterans  Affairs,  National  Center  for  Veteran  Analysis  and  Statistics,  Washington,  DC,  VA  Annual  Report,  1 995.  Figure  4-25 


Veterans  Administration  -  Cost  Per  Case*  by  Two-Digit  VASRD  Codes, f  December  1994 
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Source:  Department  of  Veterans  Affairs,  National  Center  for  Veteran  Analysis  and  Statistics,  Washington,  DC,  VA  Annual  Report,  1 995.  Figure  4-26 
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5-31.  Air  Force  -  Distribution  (%)  of  Non-Effective  Days  Due  to  Hospitalization  by  Principal  Diagnosis  Group 

for  Active  Duty  Personnel,  CY  1994 .  5-101 

5-32.  AirForce-RatesofHospitalizationby  Year  for  Active  Duty  Personnel,  CY  1980-1994  .  5-103 

5-33.  Air  Force  -  Rates  of  Hospitalization  for  Top  10  Principal  Diagnosis  Groups  for  Active  Duty  Personnel, 
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Section  I.  Description  of  Hospitalization  Admission  Databases 
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The  mission  of  the  administrative  organizations  that  maintain  these  databases  is  to  operate  their 
respective  inpatient  medical  data  collection  system  in  support  of  DoD  and  the  military  service  medical 
departments. 
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governing  instmctions,  manuals,  or  orders. 


•  Patient  Administration  (AR  40-400). 
Air  Force. 
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Air  Force  Medical  Support 
Agency,  Medical  Infomation 
Systems  Division 
(AFMSA/SGSI) 

p; 

Naval  Medical  Information 
Management  Center 
(NMIMC) 
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-my  -  Patient  Administration 
Systems  and  Biostatistics 
Activity  (PASBA) 
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>- 
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Variables 

Date  Admitted  to  Hospital! 

Date  Discharged  from  Hospital! 

Nature  of  Disability! 

Degree  of  Disability  (fit  for  duty, 
temporary  disability  retirement 
list,  etc.)! 

Severity  of  Injury! 

Days  of  Limited  Duty! 

Days  in  Hospital! 

Costs  of  Treatment! 
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Section  II.  Hospitalization  Data:  Injuries  and  Other  Causes  of  Hospitalization 
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Hospitalization  by  External  Cause  of  Injury. 


Medical  Surveillance  Activity,  USACHPPM,  1994. 


Table  5-3.  Summary  of  Army  Hospitalization  Distribution  Data  by  Principal  Diagnosis  Group,  CY 1994 _ 

Distribution  (%) 

Principal  Diagnosis  Groups  ICD-9  Codes  Nnn-FffpMiv.  Conclusions 
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Magnitude  of  the  Injury  Problem  Relative  to  Other  Hospitalization  Diagnoses. 
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Figure  5-2  illustrates  the  distribution  of  non-effective  days  due  to  hospitalization  by  principal  diagnosis 
group  for  active  duty  Army  personnel  for  CY  1994.  The  total  number  of  non-effective  days  was 
approximately  802,400. 
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Army  -  Distribution  (%)  of  Non-Effective  Days  Due  to  Hospitaiization  by  Principal  Diagnosis  Group,*  CY  1994 
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Figure  5-3  illustrates  the  distribution  of  the  top  1 0  injuries  (ICD-9  codes  800-999)  for  active  duty  Army 
hospitalized  personnel  for  CY  1994.  The  top  five  contributors  to  injury  hospitalization  were: 
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Army  -  Distribution  (%)  of  the  Top  10  Injuries*  (ICD-9  Codes  800-999) 
for  Hospitalized  Personnel,  CY 1994 
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Figure  5-4  illustrates  the  distribution  of  the  top  10  musculoskeletal  system  diseases  (ICD-9  codes  710- 
739)  for  active  duty  Army  hospitalized  personnel  for  CY  1994.  The  top  five  contributors  to 
hospitalization  were: 
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Trends  of  Army  Total  Hospitalizations  Over  Time. 
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Source:  Individual  Patient  Data  Systems,  Patient  Administration  Systems  and  Biostatistics  Activity.  Figure  5-5 

Fort  Sam  Houston,  TX,  and  the  Army  Medical  Surveillance  Activity,  USACHPPM,  1994. 
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Hospitalization  for  the  Top  10  Principal  Diagnosis  Groups,*  CY  1981-1994 


*  Principal  diagnosis  groups  from  the  International  Classification  of  Diseases,  9th  edition. 

Source;  Individual  Patient  Data  Systems,  Patient  Administration  Systems  and  Biostatistics  Activity,  Figure  5-6 

Fort  Sam  Houston,  TX,  and  the  Army  Medical  Surveillance  Activity,  USACHPPM,  1994. 


Genitourinary  System  580-629 

*  Rates  per  1,000  personnel. 


ates  of  Hospitalization  for  the  Top  10  Principal  Diagnosis  Groups*  for  Men,  CY  1981-1994 


*  Principal  diagnosis  groups  from  the  International  Classification  of  Diseases,  9th  edition. _ 

Source:  Individual  Patient  Data  Systems,  Patient  Administration  Systems  and  Biostatistics  Activity,  Figure  5-7 

Fort  Sam  Houston,  TX,  and  the  Army  Medical  Surveillance  Activity,  USACHPPM,  1994. 


Figure  5-9  illustrates  the  rates  of  hospitalization  for  musculoskeletal  system  diseases  and  injuries  for 
active  duty  Army  men  and  women  by  principal  dii^osis  group  for  CY  1981-1994. 


Army  -  Rates  of  Hospitalization  for  the  Musculoskeletai  System  and  injury 
Principal  Diagnosis  Groups*  for  Men  and  Women,  CY  1981-1994 
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Hospitalizations  by  External  Causes  of  Injury. 
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Source:  Army  Medical  Surveillance  Activity,  USACHPPM,  1994.  Figure  5-10 


Figure  5-1 1  illustrates  the  rates  of  hospitalization  coded  by  external  cause  of  injury  for  active  duty  Army 
personnel  for  CY 1981-1994.  The  overall  rate  decreased  17%  from  29  per  1,000  personnel  in  CY 1981 
to  24  per  1,000  personnel  in  CY  1994. 
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Figure  5-12  illustrates  the  rates  of  hospitalization  for  the  top  10  external  causes  of  injury  for  active  duty 
Army  personnel  for  CY  1981-1994. 
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Top  10  External  Causes 
(Rank  Based  on  1994  Data) 

Complications  of  Medical/Surgical 
Procedures 

Late  Effects  of  Injury 

Athletics/Sports  Injuries 

Motor  Vehicle  Accidents 

Falls/Jumps 

Poisoning  by  Ingestion 

Machinery/Tools 

Cut/Pierce  by  Objects 

Military  Air  Transport  Accidents 

Fighting 

Rates  per  1,000  personnel. 


Cut/Pierce  by  Object  0.09  0.06  0.07  0.06  0.06  0.07  0.08  0.05  0.04  0.04  0.05  0.04  0.03  0.02 

Military  Air  Transport  Accidents  0.05  0.03  0.05  0.03  0.04  0.05  0.07  0.05  0.03  0.04  0.04  0.02  0.03  0.02 

Fighting  0.08  0.08  0.06  0.05  0.05  0.05  0.06  0.04  0.04  0.03  0.03  0.03  0.03  0.02 

Rates  are  days  lost  per  1 ,000  personnel  per  day. 


Army  -  Non-Effective  Rates  for  Hospitalization  for  the 
Top  10  External  Causes  of  Injury,*  CY  1981-1994 
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Table  SS.— Continued 
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The  Navy  has  two  sources  of  hospitalization  data: 


•Y 

■T) 


1989-1994  are  displayed  in  figures  5-18, 5-19,  and  5-20,  respectively. 

The  rates  ofhospitalization  for  musculoskeletal  system  diagnoses  for  men  and  women  for  FY 
1989-1994  are  displayed  in  Figure  5-21. 

The  fi'equency  and  case  rates  by  major  diagnostic  categories  for  hospitalized  men  and  women 
for  FY  1994  are  presented  in  Table  5-10. 


The  Navy  Summary. 


Atlas  of  Injuries  in  the  U.S.  Armed  Forces 


Ankle/Foot  Joint  Derangements  Other  —  —  1.8% 
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Magnitude  of  the  Injury  Problem  Relative  to  Other  Hospitalization  Diagnoses. 
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Source:  Naval  Medical  Information  Management  Center,  Bethesda,  MD,  1995.  Figure  5-14 


Figure  5-15  illustrates  the  distribution  of  the  top  15  diagnoses  in  MDC  8  (museuloskeletal  system)  for 
hospitalized  active  duty  male  Navy  personnel  for  FY  1994.  Of  a  total  of  6,241  hospitalizations  (see 
Table  5-8),  the  top  five  contributors  accounted  for  44%  of  the  total: 
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Figure  5-16  illustrates  the  distribution  of  the  top  15  diagnoses  in  MDC  8  (musculoskeletal  system)  for 
hospitalized  active  duty  female  Navy  personnel  for  FY  1994.  Of  a  total  of  886  hospitalizations  (see 
Table  5-8),  the  top  five  contributors  accounted  for  43%  of  the  total: 
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Navy  -  Distribution  (%)  of  Top  15  Musculoskeietal  System  Diagnoses 
for  Hospitalized  Active  Duty  Women,  FY 1994 


Total  musculoskeletal  hospitalizations  for  women  =  886. 

Source:  Naval  Medical  Information  Management  Center,  Bethesda,  MD,  1995.  Figure  5-16 
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Rates  per  1,000  personnel  calcxilated  using  denominator  data  in  Table  1-8. 


ates 


Numerator  Source:  Naval  Medical  Information  Management  Center,  Bethesda,  MD,  1995.  Figure  5-17 

Denominator  Source  (1994):  DoD  Worldwide  U.S.  Active  Duty  Military  Personnei  Casuaities,  Oct  79-Dec  95.  Prepared  by  DoD, 

Washington  Headquarters  Services,  Directorate  for  information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01). 


Figure  5-18  illustrates  the  rates  of  the  top  10  causes  of  hospitalization  by  MDC  for  active  duty  Navy 
personnel  for  FY  1989-1994.  Musculoskeletal  system  diseases  decreased  27%  from  22  per  1,000 
personnel  in  FY  1989  to  16  per  1,000  persoimel  in  FY  1994. 
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Rates  per  1,000  personnel  calculated  using  denominator  data  in  Table  1-8. 


Numerator  Source:  Naval  Medical  Information  Management  Center,  Bethesda,  MD,  1995.  Figure  5-18 

Denominator  Source  (1994):  DoD  Woridwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD, 

Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#DIOR/M07-96/01). 
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MDC  4:  Respiratory  System  2  \  2  \  2 

Rates  per  1,000  personnel  calculated  using  denominator  data  in  Table  1-8. 


Navy  -  Rates  of  Top  10  Causes  of  Hospitalization  for  Men  by 
Major  Diagnostic  Category,*  FY 1989-1994 


Figure  5-20  illustrates  the  top  10  causes  of  hospitalization  by  MDC  for  active  duty  female  Navy 
personnel  for  FY"  1989-1994. 


9S  of  Top  10  Causes  of  Hospitalization  for  Women  by 
Major  Diagnostic  Category*  FY 1989-1994 


Source:  Naval  Medical  Information  Management  Center,  Bethesda,  MD,  1995.  Figure  5-20 


Navy  -  Rates  of  Hospitalization  for  Musculoskeletai  System  Diagnoses 

for  Men  and  Women,  FY  1989-1994 


Source:  Naval  Medical  Information  Management  Center,  Bethesda,  MD,  1995.  Figure  5-21 
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Magnitude  of  the  Injury  Problem  Relative  to  Other  Hospitalization  Diagnoses. 
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Figure  5-23  illustrates  the  ditribution  of  the  top  15  musculoskeletal  system  diagnoses  for  hospitalized 
active  duty  male  Marine  Corps  personnel  for  FY 1994.  Of  a  total  of  3,010  hospitalizations,  the  top  five 
contributors  accoimted  for  33%  of  all  hospitalizations: 
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Trends  of  Marine  Corps  Total  Hospitalizations  Over  Time. 
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Rates  per  1,000  personnel  calculated  using  denominator  data  in  Table  1-8. 


Numerator  Source:  Naval  Medical  Information  Management  Center,  Bethesda,  MD,  1995. 

Denominator  Source:  DoD  Worldwide  U.S.  Active  Duty  Military  Personnel  Casualties,  Oct  79-Dec  95.  Prepared  by  DoD, 
Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (DTIC#  DIOR/M07-96/01). 
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Top  10  Causes  of  Hospitalization 
by  Major  Diagnostic  Category 
(Rank  Based  on  1994  Data) 

MDC  8:  Musculoskeletal  System 

MDC  6:  Digestive  System 

MDC  20:  Alcohol  &  Drugs 

MDC  3:  Ear,  Nose,  Mouth,  &  Throat 

MDC  19:  Mental  Disorders 

MDC  9:  Skin  &  Breast 

MDC  14:  Pregnancy 

MDC  4:  Respiratory  System 

MDC  12:  Male  Reproductive  System 

MDC  1 :  Nervous  System 

Rates  per  1 ,000  personnel  calculated  using  denominator  data  in  Table  1-8. 


Marine  Corps  -  Rates  of  Top  10  Causes  of  Hospitalization 
by  Major  Diagnostic  Category ,*  FY  1989-1994 
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Marine  Corps  •  Rates  of  Hospitalization 
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Top  10  Causes  of 
Hospitalization  for  Men 
by  Major  Diagnostic  Category 
(Rank  Based  on  1994  Data) 

MDC  8:  Musculoskeletal  System 

MDC  6;  Digestive  System 

MDC  20;  Alcohol  &  Drugs 

MDC  3:  Ear,  Nose,  Mouth,  &  Throat 

MDC  19:  Mental  Disorders 

MDC  9:  Skin  &  Breast 

MDC  4:  Respiratory  System 

MDC  1 :  Nervous  System 

MDC  5:  Circulatory  System 

MDC  18:  Infectious  &  Parasitic 

Rates  per  1,000  personnel  calculated  using  denominator  data  in  Table  1-8. 


Marine  Corps  -  Rates  of  Top  10  Causes  of  Hospitalization  for  Men 
by  Major  Diagnostic  Category,*  FY 1989-1994 
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Marine  Corps  -  Rates  of  Hospitalization  for  Musculoskeletal  System  Diagnoses 

for  Men  and  Women,  FY  1989-1994 


Source:  Naval  Medical  Information  Management  Center,  Bethesda,  MD,  1995. 
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Table  5-14.  Marine  Corps  -  Frequency  (n)  and  Case  Rates  by  Major  Diagnostic  Category  for  Hospitalized 
Active  Duty  Men  and  Women,  FY 1994 _ 


Table  5-14. — Continued 
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The  Air  Force  hospitalization  data  are  presented  in  four  parts; 
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women  for  CY 1994  are  displayed  in  Table  5-19. 


The  Air  Force  Summary. 
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Source:  Inpatient  database,  Medic:al  Information  Systems  Division,  Directorate  of  Health  Care  Support,  Office  of  the  Figure  5-30 

Surgeon  Generai,  U.S.  Air  Force,  1996. 
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Trends  of  Air  Force  Injury-Related  Hospitalizations  Over  Time. 


Rates  per  1,000  personnel. 
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Source;  Inpatient  database  (numerator)  and  military  personnel  extract  (denominator).  Medical  Information  Figure  5-32 

Systems  Division.  Directorate  of  Health  Care  Support,  Office  of  the  Surgeon  General,  U.S.  Air  Force,  1996. 


Figure  5-33  illustrates  the  rates  of  hospitalization  for  the  top  10  principal  diagnosis  groups  for  active 
duty  Air  Force  personnel  for  CY 1980-1994. 
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Rates  per  1 ,000  personnel. 


es  of  Hospitatalization  for  Top  10  Principal  Diagnosis  Groups 
for  Active  Duty  Personnel,  CY 1980-1994 


Source:  Inpatient  database  (numerator)  and  military  personnel  extract  (denominator).  Medical  Information  Figure  5-33 

Systems  Division,  Directorate  of  Health  Care  Support,  Office  of  the  Surgeon  General,  U.S.  Air  Force,  1996. 


Table  5-18  displays  the  frequency,  case  rates,  and  NERs  by  principal  diagnosis  group  for  hospitalized 
active  duty  Air  Force  men  and  women  for  CY 1994. 
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*n=  number  of  hospitalizations. 

t  Case  Rate  =  number  of  individuals  hospitalized  per  1,000  personnel  per  year. 

J  NER  =  total  sick  days  per  100,000  personnel  per  day. 

Source:  Medical  Information  Systems  Division,  Directorate  of  Health  Care  Support,  Office  of  the  Surgeon  General,  U.S.  Air  Force. 


Hospitalizations  by  External  Causes  of  Injury. 
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Figure  5-35  illustrates  the  rates  of  hospitalization  coded  by  external  cause  of  injury  for  active  duty  Air 
Force  personnel  for  C  Y 1980-1 994.  The  rates  show  a  gradual  decrease  that  essentially  mirrors  the  trend 
of  total  hospitalizations  seen  in  Figure  5-33.  The  overall  rate  decreased  43%  fijom  21  per  1,000 
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Rates  per  1,000  personnel. 


►f  Hospitalization  Coded  by  External  Cause  of  Injury 
Active  Duty  Personnel,  CY  1980-1994 
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Air  Force  -  Rates  of  Hospitalization  by  External  Cause  of  Injury  by  Calendar  Year* 
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Air  Force  -  Rates  of  Hospitalization  for  the  Top  10  External  Causes  of  injury 

for  Active  Duty  Personnel,  CY  1980-1994 


Effective  Rates  for  Hospitalizations  for  the  Top  10  External  Causes  of  Injury 
for  Active  Duty  Personnel,  CY  1980-1994 
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Totals  4,040  11.3  16.1  867  9.4  20.1  4,907  11.5  16.5 

*  Frequency  =  number  of  hospitalizations. 

t  Case  Rate  =  munber  of  persons  hospitalized  per  1,000  persoimel  per  year. 

I NER  =  total  sick  days  per  100,000  personnel  per  day. 

Source:  Medical  Infomiation  Systems  Division,  Directorate  of  Health  Care  Support,  Office  of  the  Surgeon  General,  U.S.  Air  Force. 


The  military  hospitalization  data  for  each  service,  presented  in  paragraphs  5-6  through  5-9, 
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Army  -  Operations  Desert  Shield  and  Storm,  Top  10  Nonbattle  Hospitalization  Diagnoses 
by  Principal  Diagnosis  Group,  1  August  1990  -  31  July  1991 


Source:  Adapted  from  the  Armed  Forces  Epidemiological  Board,  Injuries  in  the  Military:  A  Hidden  Epidemic,  1996.  Figure  5A-1 


Figure  5A-2  illustrates  the  leading  nonbattle  injury  diagnoses  resulting  in  hospitalizations  during 
Operations  Desert  Shield  and  Storm,  1  August  1990  -  31  July  1991.  A  total  of  5,315  personnel  were 
admitted  to  Army  hospitals  for  nonbattle  injuries.  The  top  five  causes  of  hospitalization  were: 
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Figure  5A-3  illustrates  the  hospitalLzations  for  sports  and  athletic  injuries  during  Operations  Desert 
Shield  and  Storm,  I  August  1990  -31  July  1991.  A  total  of  454  personnel  were  admitted  to  Army 
hospitals  for  sports  and  athletic  injuries.  The  top  five  causes  of  hospitalization  were: 
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Operations  Desert  Shield  and  Storm,  Rates  of  Nonbattle  Injury 
Hospitalization  by  Month,  1  August  1990  -  31  July  1991 
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Hospitalizations  by  Causes  of  Injury. 
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Navy  •>  Distribution  (%)  of  Hospitalizations  for  Eniisted  Personnel  by 
Principal  Diagnosis  Group,*  CY 1992 
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Trends  of  Navy  Injury-Related  Hospitalizations  Over  Time 


Rates  per  1,000  personnel. 
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Navy  -  Rates  of  Hospitalization  for  the  Top  10  Principal  Diagnosis  Groups* 

for  Enlisted  Personnel,  CY  1980-1992 


Figure  5B-4  illustrates  the  rates  of  hospitalization  for  musculoskeletal  system  and  injury  principal 
diagnosis  groups  for  male  and  female  Navy  enhsted  persoimel  for  CY  1980-1992. 
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Navy  -  Rates  of  Hospitalization  for  Musculoskeletal  System  and  Injury 
Principal  Diagnosis  Groups*  for  Male  and  Female  Enlisted  Personnel,  CY  1980-1992 
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6-7.  Army  -  Effects  of  High  and  Low  Running  Mileage  on  Injury  Rates  and  Run  Times  Among  Male 
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6-8.  Army  -  Risk  Factors  for  hijury  Among  Army  Basic  Trainees  . 6-51 
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6-21.  AirForce-RatesofInjury  and  Illness  Among  Men  and  Women  in  Basic  Training,  1995  .  6-87 

6-22.  Air  Force  -  Frequency  and  Distribution  (%)  of  Top  10  Injuries  Among  Men  and  Women  in  Basic  Training, 

1995  .  6-89 
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outpatient  surveillance.  Numerous  field  studies  have  been  conducted  over  the  years,  the  purpose  of 
which  has  been  to  understand  and  define  injury  risk  factors  or  test  interventions.  These  studies  have 
served  as  the  model  for  field  injury  research. 


For  some  time,  both  the  Army  and  Navy  have  maintained  research  databases  that  collect  and  manage  the 
following  information  on  injury  visits  to  outpatient  clinics: 
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USARIEM.  By  Section  6,  General  Order  No.  33,  Department  of  the  Army,  20  September 
1961,  and  General  Order  No.  40,  Office  of  The  Surgeon  General,  1  December  1961,  USARIEM 
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Over  80%  of  military  training  injuries  involve  the  lower  extremities;  upper  extremity  injuries  account  for 
less  than  20%  of  all  injuries. 


Table  6-1  displays  the  incidence  of  injuries  among  men  and  women  during  Army  basic  training  in  1980, 
1983, 1984, 1988,  and  1995. 
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Table  6-1.  Army  -  Incidence  (%)  of  Injuries  Among  Men  and  Women  in  Basic 
Training* _ 
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Table  6-3  displays  the  rates  of  injury  and  illness  among  a  sample  of  men  and  women  in  Army  basic 
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Table  6-3.  Army  -  Rates  of  Injury  and  Illness  Among  Men  and 
Women  in  Basic  Training*  1984  _ _ 
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Distribution  of  Injury  Types. 
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Table  6-5  displays  the  frequency  and  distribution  of  lower  extremity  musculoskeletal  injuries  among  a 
sample  of 303  Army  personnel  in  infantry  initial  entry  training  in  1987.  The  top  three  specific  injuries 


Risk  Factors  for  Physical  Training  Injuries. 
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Behavioral  Health  Risks.  Recent  studies  have  examined  the  association  of  behavioral  health 
risk  factors  (i.e.,  alcohol  consumption  and  smoking  habits)  prior  to  entry  into  the  Army  and  risks 
of  injury  during  basic  training. 

•  Male  and  female  trainees  who  smoked  prior  to  basic  training  had  a  higher  incidence  of 
injury  compared  to  nonsmokers  (Westphal  et  al.,  1995;  Jones  et  al.,  1993). 
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Table  6-6.  Army  -  Personal  Characteristics  and  Fitness  Factors  Among  Men  and 
Women  Upon  Entry  to  Basic  Training ,*  1984  and  1988 
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Figure  6-1  illustrates  the  run  time,  a  measure  of  aerobic  fitness,  and  incidence  of  injury  among  men  and 
women  in  Army  basic  training  in  1984. 
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Figure  6-3  illustrates  the  association  of  sit-ups,  a  measure  of  muscle  endiuance,  with  incidence  of  injury 
among  men  and  women  in  Army  basic  training  in  1984. 
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Figure  6-4  illvistrates  push-ups,  a  measure  of  muscle  endurance,  and  incidence  of  injury  among  men  and 
women  in  Army  basic  training  in  1984. 
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Figure  6-5  illustrates  performance  on  a  load  carriage  task,  a  measure  of  muscle  strength  and  muscle 
endurance,  and  incidence  of  injury  among  women  in  Army  basic  training  in  1993.  There  is  a  highly 
significant  trend  of  increasing  injury  among  female  trainees  with  slower  load  carriage  task  performance 
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Figure  6-6  illustrates  performance  on  the  dynamic  lift  test,  a  measure  of  muscle  strength,  and  incidence 
of  injury  among  men  in  Army  infantry  initial  training  in  1 987.  Male  trainees  who  could  lift  more  weight 
on  a  dynamic  lift  test  (e.g.,  lifting  a  rack  of  weights  on  a  machine  fi-om  floor  to  chest  height)  had  a 


Army  -  Dynamic  Lift  Test  and  Incidence  (%)  of  Injury  Among  Men  in  Infantry  Initial  Entry  Training,*  1987 
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Figure  6-7  illustrates  performance  on  the  dynamic  lift  test,  a  measure  of  muscle  strength,  and  incidence 
of  injury  among  women  in  Army  basic  training  in  1993.  Female  trainees  showed  a  similar,  though 
much  more  significant,  trend  between  lifting  more  weight  and  fewer  injuries  in  basic  training  as 
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Dynamic  Lift  Test  and  Incidence  (%)  of  Injury  Among  Women  in  Basic  Training  *  1993 


Figure  6-8  illustrates  the  relationship  of  cigarette  smoking  with  the  incidence  of  lower  extremity  injuries 
among  men  in  Army  infantry  initial  entry  training  in  1 987. 
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Army  -  Cigarette  Smoking  and  incidence  (%)  of  Lower  Extremity  injuries 
Among  Men  in  infantry  Training ,*  1987 
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Army  -  Cigarette  Smoking  and  incidence  (%)  of  injury  Among  Women  in  Basic  Training,*  1993 
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Tomlinson,  J.P.,  W.M.  Lednar,  and  J.D.  Jackson.  “Risk  of  Injury  in  Soldiers.”  Military  Medicine  152(2):60-64, 1987. 


Atlas  of  Injiiries  in  tiie  U.S.  Anned  Forces 


f 


I 


g 

o 


1 

V  g  ‘r  ^  i 

III  sill 

a  1^  Ill'll 


Table  6-7.  Army  -  Effects  of  High  and  Low  Running  Mileage  on  Injury  Rates  and  Run 
Times  Among  Male  Personnel  in  Infantry  Training ,*  1987  _ 
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Figure  6-11  illustrates  flexibility  and  incidence  of  injury  among  men  in  Army  infantry  initial  entry 
training  in  1987.  Back  and  hamstring  flexibility  were  measured  with  a  sit-and-reach  test.  Degree  of 
flexibility  was  recorded  in  number  of  centimeters  reached  toward  toes  (negative  numbers  before  the 
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Figure  6-12  illustrates  foot  type  (arch  height)  and  incidence  of  lower  extremity  injuries  among 
personnel  in  Army  infantry  initial  entry  training  in  1987. 
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Army  -  Foot  Type  (Arch  Height)  and  Incidence  (%)  of  Lower  Extremity  Injuries 
Among  Personnel  in  Infantry  Initial  Entry  Training  *  1987 
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Figure  6-13  illustrates  knocked  knees,  bowed  legs,  and  the  incidence  of  any  overuse  injury  among 
in  Army  infantry  initial  entry  training  in  1987. 
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Army  -  Knocked  Knees,  Bowed  Legs,  and  Incidence  (%)  of  Any  Overuse  Injury 
Among  Men  in  Infantry  Initial  Entry  Training,*  1987 
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of  Gender?  DTIC  #  ADA306073.  USARIEM,  Natick,  MA,  1996. 


In  the  early  1990s,  injuries  among  military  parachutists  were  targeted  for  prevention.  Ankle  injuries 
associated  with  the  forces  of  parachute  landings  were  of  particular  concern.  After  an  assessment  of  the 
general  characteristics  of  and  risk  factors  for  these  injuries,  an  off-the-shelf  device,  the  parachute  ankle 
brace  (PAB),  was  chosen  for  a  randomized  injuiy  intervention  trial.  This  simple  device  was  highly 
efficacious  in  reducing  ankle  sprains  and  also  quite  cost  effective.  Results  of  the  first  study*  revealed: 
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*  Amoroso,  Paul  J.  et  al.  “Braced  for  Impact:  Reducing  Military  Paratroopers’  Ankle  Sprains  Using  Outside-the-Boot  Braces.”  Journal  of 
Trauma:  Injury,  Infection,  and  Critical  Care  45(3):575-580 , 1998. 
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Figure  6-14  illustrates  the  incidence  of  injury  among  selected  Navy  and  Marine  Corps  personnel  during 
training  in  1 995.  The  percentage  of  trainees  with  at  least  one  injury  during  training  is  directly  related  to 
the  intensity  of  the  training  program.  The  lengfli  of  each  training  program  is  varied:  BUD/S  is  24 
weeks,  Marine  Corps  recruit  training  is  11  weeks  for  men  and  13  weeks  for  women.  Navy  basic  training 
is  9  weeks,  and  Marine  Corps  Officer  Candidate  School  is  10  weeks. 
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Source:  Naval  Health  Research  Center,  personal  communication,  1996.  Figure  6-14 
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Navy  -  Most  Common  Musculoskeletal  Injuries  Among  SEAL  Trainees, 

May  1993  -  June  1995 
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Table  6-12  displays  the  most  common  injury  diagnoses  among  men  in  Marine  Corps  recruit 
1995. 
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Table  6-13.  Marine  Corps  -  Cumulative  Incidence  (%)  of 
the  Most  Common  Injury  Diagnoses  Among  Women  in 
Recruit  Training  *  1995  _ _ 

Injury  Diagnoses  Incidence  (%) 
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Figure  6-16  illustrates  the  most  common  injury  diagnoses  among  female  officer  candidates  from  1994 
through  1995. 
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Marine  Corps  -  Top  Musculoskeletal  Injuries  among 
Female  Officer  Candidates,  1994  - 1995 


Relative  Risks  of  Injury/Illness. 
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Figure  6-17  illustrates  the  stress  fiactuie  incidence  among  male  Marine  Corps  recruits  in  1994 
according  to  incoming  physical  fimess  and  recent  physical  activity. 
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Marine  Corps  -  incidence  of  Stress  Fracture  Among  Physicai  Fitness*/ 
Activity  Categories  in  Men  in  Recruit  Training,  1994 


Table  6-15  displays  the  evaluation  of  mileage,  stress  fracture  incidence,  and  final  fitness  among  men  in 
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Table  6-15.  Marine  Corps  -  Evaluation  of  Mileage,  Stress  Fracture  Incidence, 
and  Final  Fitness  Among  Men  in  Recruit  Training.*  1995  _ 
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Figure  6-18  illiastrates  the  incidence  of  injury  for  stress  fractures  by  insole  type,  shock  absorbent  (test) 
versus  control,  among  persoimel  in  Marine  Corps  recruit  training  in  1985. 
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Marine  Corps  -  Incidence  (%)  of  Injury  for  Stress  Fractures  by  Insole  Type, 
3ck  Absorbent  (Test)  vs.  Control,  Among  Personnel  in  Recruit  Training,*  1985 


Table  6-16  displays  the  associations  of  personal  characteristics  and  smoking  with  lower  extremity 
musculoskeletal  injuries  for  men  in  Marine  Corps  recruit  training  in  1993. 
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Table  6*16.  Marine  Corps  -  Associations  of  Personal  Characteristics  and  Smoking  with  Lower  Extremity 
Musculoskeletal  Injury  Among  Men  in  Recruit  Training,*  1993 _ _ 

I  Variables  Odds  Ratiot  95%  Confidence  Interval 
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Source:  Kimsey,  C.D.,  Jr.  The  Epidemiology  ofLower  Extremity  Injuries  in  U.S.  Marine  Corps  Recruits.  Doctoral  thesis, 
University  of  South  Carolina  School  of  PuhUc  Health,  1993. 


Table  6-17  displays  the  associations  of  personal  characteristics  and  smoking  with  lower  extremity 
musculoskeletal  injuries  among  women  in  Marine  Corps  recruit  training  in  1993. 
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Table  6-17.  Marine  Corps  -  Associations  of  Personal  Characteristics  and  Smoking  with  Lower  Extremity 
Musculoskeletal  Injury  Among  Women  in  Recruit  Training,*  1993 _ _ 

Variables  Odds  Ratiot  95%  Confidence  Interval 
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Table  6-18  displays  a  regression  model  for  the  relationship  between  initial  fitness  and  lower  extremity 
musculoskeletal  injury  among  men  in  Marine  Corps  recruit  training  in  1993. 
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Table  6-19  displays  a  regression  model  for  the  relationship  between  initial  fitness  and  lower  extremity 
musculoskeletal  injury  among  women  in  Marine  Corps  recruit  training  in  1993. 
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Table  6-19.  Marine  Corps  -  Association*  Between  Initial  Fitness  and  Lower  Extremity 
Musculoskeletal  Injury  Among  Women  in  Recruit  Training, f  1993 _ 
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The  Air  Force  data  are  presented  in  two  parts: 
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Table  6-20.  Air  Force  -  Cumulative  Incidence  (%)  of  Injuries  Among  Men  and 
Women  in  Basic  Training ,*  1995 _ _ 
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Table  6-21.  Air  Force  -  Rates  of  Injury  and  Illness  Among  Men  and  Women  in  Basic  Training 1995 


Atlas  of  Injuries  in  the  U.S.  Armed  Forces  6-87 


Table  6-22  displays  the  distribution  of  the  top  10  injuries  among  men  and  women  in  Air  Force  basic 
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Table  6-22.  Air  Force  -  Frequency  and  Distribution  (%)  of  Top  10  injuries  Among  Men  and  Women  in 
Basic  Training,*  1995 _ 
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7-1.  Comparison  of  the  Recommended  Elements  for  the  Minimum  Basic  Data  Set  Variables  for  Unintentional 
Injury  Surveillance  to  the  Defense  and  Veterans  Head  Injury  Program . 


Section  I.  Description  of  Defense  and  Veterans  Head  Injury  Program 
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Date  Admitted  to  Hospital! 


Date  Discharged  from  Hospitalf 
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*  Max,  W.,  Ed  Mackenzie,  and  D.P.  Rice.  “Head  Injuries:  Costs  and  Consequences.”  Journal  of  Head  Trauma  and  Rehabilitation  6:76, 
1991. 


In  FY  1992,  there  were  4,208  cases  of  TBI  treated  in  the  military  medical  system  with  an  additional 
1,360  cases  treated  at  private  hospitals  and  paid  for  by  CHAMPUS.  The  crade  hospitalization  rate  was 
137  per  100,000  cases  for  active  duty  men  and  89  per  100,000  cases  for  active  duty  women.  The 
following  are  characteristics  of  the  injuries  recorded  in  the  head  injury  registry: 
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7-8.  Incidence  of  Traumatic  Brain  (Head)  Injuries 


O 


Rates  of  Traumatic  Brain  (Head)  Injuries  for  Military  Beneficiaries,  FY  1992 


7-9.  Severity  of  Traumatic  Brain  (Head)  Injuries 


*  Total  score  equals  eye  opening  +  verbal  response  +  motor  response;  scores  range  from  3  to  15. 


Distribution  (%)  of  Severity  of  Traumatic  Brain  (Head)  Injuries  on  Admission 
as  Determined  by  the  Glasgow  Coma  Scale  Score,  FY 1992 


Figure  7-3  illustrates  the  FY  1992  distribution  of  the  status  of  TBI  patients  7  days  post-injury  as 
determined  by  the  Glasgow  coma  outcome  score.  The  distribution  shows  that  two  thirds  of  the  patients 
received  a  good  outcome  score: 
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Distribution  (%)  of  Status  of  Traumatic  Brain  (Head)  injury  Patients  7  Days  Post-Injury 
as  Determined  by  the  Glasgow  Coma  Outcome  Score,  FY 1992 
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7-10.  Causes  of  Traumatic  Brain  (Head)  Injuries  and  Relative  Risks  of  Important  Causes 
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Distribution  (%)  of  Causes  of  Hospitaiized  Traumatic  Brain  (Head)  Injuries 

in  the  U.S.  Military,  FY  1992 
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Table  7-3  displays  a  comparison  of  odds  for  TBIs  in  active  duty  and  other  beneficiary  men  and  women 
for  falls,  motor  vehicle  accidents,  fighting,  and  sports  occurring  in  FY  1992. 
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7-1 1 .  Costs  of  T raumatic  Brain  (Head)  Injuries 


Sources:  Ommaya,  Alexando-  K.  Briefing  to  DoD  Injury  Surveillance  and  Prevention  Work  Group,  August  1995,  and  Ommaya,  Alexander  K., 
et  al.  “Causation,  Incidence,  and  Costs  of  Traumatic  Brain  Injury  in  the  U.S.  Military  Medical  System.”  Journal  of  Trauma:  Injury,  Infection 
and  Critical  Care  40(2):21 1-217, 1996. 
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8-5.  Association  Between  Reported  Seat  Belt  Use  and  Hospitalization  for  Motor  Vehicle  Crashes, 

CY  1990-1994  .  8-33 

8-6.  Responses  on  the  Health  Risk  Appraisal  and  Risk  of  Suicide . 8-35 
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Figure  8-1.  Defense  Manpower  Data  Center  Personnel  Data,  CY  1980-1998 


The  IPDS  initially  provided  approximately  1.7  million  hospitalization  records  covering  all  Army 
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Figure  8-2  illustrates  types  of  hospitalization  data,  total  number  of  records,  and  number  of  unique 
individuals  associated  with  the  IPDS  for  CY  1980-1998. 
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Figure  8-3.  Army  Safety  Management  Information  System,  CY  1980-1998 


The  Army  Disability  Data  Set  provides  records  on  105,000  disability  board  cases  with  functional 
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Army  Casualty  Information  Processing  System. 
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Figure  8-5.  Army  Casualty  Information  Processing  System,  CY 1980-1997 
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Section  II.  Application  of  the  Total  Army  Injury  and  Health  Outcomes  Database 


O 

(N 

I 

00 


C  SP 

C/3 

^  ffl 


ei  el 
(U  o 

ci  <u 
o  > 

‘Kn  <1^ 

00 

o  p. 

.2  O 

P  oo 

S  « 

U  <L> 

'O  2 

.. 

1  §  § 

p,  c  52 

S.2| 

Q  §  § 

2  I  § 

52  y  c/3 

a  r-  '■ 
t— '  X!  c/3 

x;  1) 

2  ^  S 

,P  (D  g 

'2 

00  iS 

S 

5?  13  ^ 

^  I  Q 

c/3  N  o 

•n  J 

or  fl  H 

CCJ  .2  t'’ 

irt  -2  3 

^  g  o 

ns  ^  i 
2  o  > 

a  °  S 

O  _r  O 

2  2  * 

>^0-5 

®  b  I 

03  b  S 

O  .2  .2 


.  2  ° 
2  .2  2 
M^c 
oil 

^■2  M 

^  I  i 

•S’!  I 

o  8  3 

P  U  <13 

►2  Pi  ffi 


S’." 

s  s 

S  o 
^ 

c2  S 

(U 

<u  Jp 

£  'p. 

E— '  (D 


^  b 

I -I 


p  c2 
o 

2 


'1 

le 


a> 

't-* 

a> 

P 

•  «\ 

tfc 

<u 

’H 

*"5 

o 

S 

O 

P 

c/3 

}-H 

(D 

:3 

S 

c/3 

«  c5 

c/3  S<  ‘ 
C/3  p 

o  •-<  ■ 


Ph  13  X3 


than  with  any  individual  sources  of  data  alone. 


I 

00 


73 

I 

.a 


Results.  Excerpts  of  the  key  results  are  presented  in  Table  8-2. 


Table  8-2.  Hospitalization  Rates  for  the  Largest  25  Military  Occupational  Specialties,  CY 1990-1994 _ 

Rates  of  Hospitalization*  by  Primary  Diagnosis/ICD-9  Codes 
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Table  8-2 — Continued 
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Occupational  Medicine  49(3):139-145, 1999. 


Results.  Hospitalization  for  all  causes  was  analyzed.  The  top  20  causes  of  hospitalization 
among  infantry  soldiers  (parachutists  vs.  nonparachutists)  for  C  Y 1990-1 994  are  summarized 
in  Table  8-3.  The  results  indicate  that  parachute-qualified  soldiers  do  indeed  have  higher 
rates  of  injury  hospitalization,  especially  for  head  injuries,  ankle  fractures,  and  back  injuries. 
These  excess  injuries  appear  to  be  related  to  parachuting,  combat,  and  aircraft  operations. 
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Table  8-3. — Continued 
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Table  8-4.  Comparisons  of  Seven  T op  Hospitalization  Causes  Among  Infantry  Soldiers  (Parachutists  vs.  Nonparachutists) 
by  Major  ICD-9  Diagnostic  Group,  CY 1990-1994 _ _ _ 

Parachutists*  Nonparachutistsf 
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Table  8-5.  Association  Between  Reported  Seat  Belt  Use  and  Hospitalization  for  Motor  Vehicle  Crashes, 
CY  1990-1994 
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Background.  As  documented  in  Chapter  2,  suicide  is  a  significant  cause  of  premature  death 
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Armed  Forces  to  more  effectively  prevent  their  occurrence. 
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and  the  conclusions  outlined  in  this  chapter  focus  on  the  first  three  steps  of  the  process.  The 
recommendations  focus  on  general  ways  to  use  this  information  to  implement  more  effective 
prevention  programs  (step  4).  Finally,  the  atlas  suggests  how  available  data  can  be  used,  and  to 
some  extent  is  being  used,  to  monitor  the  effectiveness  of  prevention  strategies. 


The  work  group’s  conclusions  are  outlined  in  this  section.  The  outline  follows  the  sequence  of  steps 
1, 2,  and  3  of  the  public  health  approach  (see  Figure  9-1). 
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The  prevention  process  begins  with  the  determination  that  a  problem  exists.  Routine  surveillance 
is  a  critical  starting  point.  Comprehensive  medical  surveillance,  such  as  the  military  services  are 
capable  of,  not  only  serves  to  identify  health  problems  but  provides  the  foundation  for  prioritizing 
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Sources:  Atlas  Chapter  2,  tables  2-4, 2-7,  2-9, 2-11,  and  2-12. 
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*  While  the  terms  “accident”  and  “accidental  injuries”  are  commonly  used  in  the  military  by  the  casualty  office  and  safety  community, 
public  health  officials  in  the  U.S.  recommend  using  the  term  “unintentional  injury.”  The  reason  for  this  recommendation  is  to 
emphasize  that  injuries  are  not  random,  uncontrollable  events  (i.e.,  accidents),  but  can  be  predicted  and  prevented. 


Musculoskeletal  (orthopedic)  conditions  are  the  leading  cause  of  disability. 
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As  the  leading  cause  of  disability,  musculoskeletal  (orthopedic)  conditions  account  for  a  large 
proportion  of  DoD  disability  costs. 

The  conclusion  that  injuries  are  costly  to  DoD  and  the  leading  cause  of  musculoskeletal  (orthopedic) 
conditions  is  supported  by  data  in  Chapter  4  and  summarized  below. 
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Source;  Atlas  Chapter  4,  Table  4-12. 


Injuries  and  musculoskeletal  sequelae  are  the  leading  causes  of  hospitalization. 
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Injuries  are  a  major  cause  of  morbidity  associated  with  vigorous  physical  training. 
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Surveillance  systems,  research,  and  safety  programs  contribute  to  the  prevention  of  injuries. 
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•  Accidents/mishaps  and  accident/mishap-related  fatality  rates  for  all  services  (source: 
Chapter  3). 

•  Motorcycle-related  deaths  by  approximately  60%  for  the  Army  and  Navy  over  a  13-  to 
15-year  period,  respectively  (source:  Chapter  3). 
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Research  on  Army  Airborne  School  candidates  showed  that  an  outside-the-boot  ankle  brace 
could  reduce  the  incidence  of  parachute  jump-related  ankle  sprains  by  as  much  as  85%.  The 
annual  cost  avoidance  if  braces  are  worn  by  aU  Army  jumpers  would  exceed  $2.5  million* 
(source:  Chapter  6). 

Subsequent  research  has  shown  that  outside-the-boot  ankle  braces  can  effectively  prevent 
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*  Amoroso,  Paul  J.  et  al.  “Braced  for  Impact:  Reducing  Military  Paratroopers’  Ankle  Sprains  Using  Outside-the-Boot  Braces.” 
Journal  of  Trauma:  Injury,  Infection,  and  Critical  Care  45(3):575-580,  1998. 

t  Re)molds,  K.,  H.A.  Heckel,  C.E.  Witt,  J.W.  Martin,  J.A.  PoUard,  J.J.  Knapik,  andB.H.  Jones.  “Cigarette  Smoking,  Physical  Fitness, 
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•  Incorporate  disabilities. 

Improve  outpatient  data  with  better  and  more  complete  coding  of  diagnoses  and  addition  of 
cause  codes. 
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Armed  Forces  Epidemiological  Board,  Injuries  in  The  Military:  A  Hidden  Epidemic,  1996. 


Further  broaden  the  research  effort  to  include  operational  populations  as  well  as  basic 
training  and  infantry  populations. 

Concentrate  research  on  physical  training  practices  and  the  intensity,  frequency,  and  duration 
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Use  the  Internet  as  a  means  of  enhancmg  data  availability.  Many  organizations  have  already 
chosen  to  make  data  available  from  a  web  site. 

Develop  feedback  systems  from  safety  centers  and  commanders  to  surveillance  and  research 
centers. 
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habits,  exposure  data,  and  other  factors  to  specific  health  outcomes,  and  to  trace  the 
interrelationship  of  these  outcomes  over  time  (e.g..  Army  personnel  who  sporadically  or 
never  use  seat  belts  are  twice  as  likely  to  be  injured).  Using  carefully  structmed  data  queries, 
such  databases  would  support  epidemiological  health  research  in  injury  control,  occupational 
hazards,  health  promotion,  and  disease  prevention  (source:  Chapter  8),  and  would  permit 


Provide  feedback  to  DoD  and  service  safety  programs,  commanders,  policy  makers,  etc.,  on 
successes  and  failures  of  prevention  of  routinely  monitored  rates  and  trends  of  key  injuries. 
Appropriate  funding  for  injury  prevention  programs  commensurate  with  the  magnitude  of 
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In  fulfilling  its  charter,  the  work  group  provided  the  data  it  collected  to  the  Armed  Forces 
Epidemiological  Board  (AFEB).  The  AFEB,  in  turn,  chartered  a  work  group  of  civilian  experts  to 
evaluate  the  data  on  injuries  and  to  make  recommendations  for  injury  prevention.  The  AFEB  Injury 
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CLASSIFICATION  CODES 


Atlas  of  Injuries  in  the  U.S.  Armed  Forces  A- 1 


000-009  Powered  heavier-than-air  fixed  wing 


Table  A-1. — Continued 


201-219  Occurring  onboard  ship 
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400-419  Conventional  weapons  injury  to  occupant  of  aircraft 


Atlas  of  Injuries  in  the  U.S.  Armed  Forces _ A-8 


80*-89*  Specified  environmental  factors  (natural  or  artificial  environment) 
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Hanging,  suffocation,  or  strangulation 


Table  A-1. — Continued 


On  land  in  the  home,  quarters,  or  barracks. 


Principal  Diagnosis  Group  Titles  Abbreviated  Titles 


Atlas  of  Injuries  in  the  U.S.  Armed  Forces 


Table  A-4.  Major  Diagnostic  Categories  Used  by  the  Navy  and  Marine  Corps*  _ 

Major  Diagnostic  Categories  Abbreviated  Titles 


^  S3 

W  W 


B  c 

-7  -C 

5  ^ 
-§  -§ 
w  S 


C/D 


w  w 


m  a 


O  Q  P 

'G  'G  "G 


P  s 

T3  U 


P  P  P 


<-<  (N  ro 

u  u  o 


p  p  p  p 


00  Ov 

o  u 

p  p 


p  p 


u  u 
p  p 


u  u 


MDC  15:  Newborns  and  Other  Neonates  with  Conditions  Originating  in  the  Perinatal  Newborns 

Period 


Table  A-4.— Continued _ _ _ _ 

Major  Diagnostic  Categories  Abbreviated  Titles 

MDC  16:  Diseases  and  Disorders  of  the  Blood  &  Blood  Forming  Organs  and  Blood  &  Immunology 
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armed  forces  of  the  United  States 

Includes  the  Army,  Navy,  Air  Force,  and  Marine  Corps. 
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Class  C  accident/mishap 

Nonfatal  injury  resulting  in  loss  of  time  from  work  beyond  day/shift  when  injury  occurred,  or  nonfatal 
illness  or  disability  resulting  in  loss  of  time  from  work  or  disability  at  any  time  (lost  time  case);  $10K 
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denominator 

The  lower  portion  of  a  fraction  used  to  calculate  a  rate  or  a  ratio. 
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disposition 

The  status  of  a  patient  upon  discharge  from  a  medical  center  or  hospital  (e.g.,  returned  to  duty,  on 
limited  duty,  transferred  to  another  medical  treatment  facility,  etc.). 
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Death.  See  casualty. 
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Gulf  War 

The  Gulf  War  was  fought  in  early  1991  between  Iraq  and  a  coalition  of  39  countries  organized  mainly 
by  the  United  States  and  the  United  Nations.  The  coalition  formed  after  Iraq  invaded  Kuwait  on  2 
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In  general,  any  intentional  or  unintentional  damage  to  the  body  resulting  fi-om  acute  exposure  to  thermal, 
mechanical,  electrical,  or  chemical  energy  or  from  the  absence  of  such  essentials  as  heat  or  oxygen. 


Specific  to  Chapter  3  of  the  atlas,  a  traumatic  wound  or  other  condition  of  the  body  caused  by 
external  force,  including  stress  or  strain.  The  injury  is  (1)  identifiable  as  to  time  and  place  of 
occurrence  and  member  or  function  of  the  body  affected,  and  (2)  caused  by  a  specific  event  or 
incident  or  series  of  events  or  incidents  within  a  single  day  or  work  shift. 
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load  carriage  task 

A  technique  used  to  measure  muscle  strength  and  endurance  where  the  study  subject  is  asked  to  carry 
an  1 8.2  kg  (40  lb)  metal  box  along  a  91 .4  m  (100  yd)  course  as  quickly  as  possible.  The  time  taken  to 
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and  PDG  17  (injury  and  poisoning).  See  Appendix  A,  Table  A-4,  for  complete  MDC  listing. 
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nonbattle  injury 

A  traumatic  injury  due  to  causes  other  than  combat,  including  acute  poisoning  (except  food  poisoning) 
and  exposure  to  heat,  cold,  and  light. 


noncombat  soldiering 

Noncombat  activities  peculiar  to  military  life,  including  receiving  instruction/training  in  such  activities. 
Excludes  classroom  training  (e.g.,  marching,  police  call,  formation,  barracks  detail,  field  sanitation). 


<D 


a 


3  g 
5“  2 


^  "3 


fl 

o 

d 


(U 

Sj 

o 

a> 

a 


o 


u 

a 


c3 


CO 


O 

I 

I 

a 

» 

o 

CO 

O 


bO 

d 

I"  I 

U  Xi 

o 

^  .2 

CO 

a  ^ 
^  o 

^  CO 
_  CO 

i  :§ 

ca 

o 

d 


cd 

iH 

cd 

S 

1 

2 

cd 

I 

d 

o 

o 


"O 

u 

CO 

d 

d 

o 

’.d 

* 

Id 

tfH 

o 

d 

o 

• 

t: 

o 

CL, 

L.I 

0) 

Ph 

§" 

lU 


a 

d 

d 


Lh 

o 

<L> 

'd 

Id 

u 

<D 

d 

Ph 

CO 

d 

d) 

Vh 

o 

Clu 

CL,  U 

X  -S 
u 


—  cs 


occupational  illness  is  any  reported  condition  that  does  not  meet  the  definition  of  injury  and  that  is 
related  to  occupation. 


odds  ratio 
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imexposed.  A  sxirrogate  for  a  risk  ratio.  It  is  used  when  a  rate  cannot  be  calculated  directly. 
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temporary  duty,  but  not  routine  travel  to  and  from  work.) 

Participating  in  compulsory  physical  training  activities  (including  compulsory  sports). 
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employment  on  active  duty.  "Physically  unfit"  is  synonymous  with  "unfit  because  of  physical  disability. 


Pope  Air  Force  Base  incident 

On  23  March  1 994,  a  disabled  Air  Force  F-1 6  crashed  at  Pope  Air  Force  Base,  North  Carolina,  resulting 
in  1 1  deaths  and  130  injuries  among  Army  paratroopers  on  the  ground. 
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regression  analysis 

Given  data  on  a  dependent  variable  (y)  and  one  or  more  independent  variables  (xj,  X2,  ete.).  Regression 
analysis  involves  finding  the  "best"  mathematical  model  (within  some  restricted  class  of  models)  to 
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separation  with  severance  pay 

A  disability  disposition  characterized  by  the  following :  ( 1 )  service  member  is  unfit  by  virtue  of  phy sieal 
disability;  (2)  service  member  has  less  than  20  years  of  service;  (3)  and  the  disability  is  rated  at  0-30 
pereent  under  the  VASRD.  The  stability  of  the  medical  condition  is  not  a  factor  for  this  disposition  and 
the  total  lifetime  disability  compensation  cost  is  represented  by  a  one-time  separate  payment. 
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that  the  STANAG  includes  more  specific  codes  for  both  combat-related  injuries  and  sports  injuries. 
STANAG  2050  uses  4  digits  to  eode  cause  of  injury.  The  first  digit  relates  to  intent  and  duty  status,  the 
seeond  and  third  digits  relate  to  specific  causes,  and  the  fourth  digit  relates  to  loeation.  (See  also  E-eode 
and  external  cause  of  injury.) 
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Dermatologic  or  musculoskeletal  damage  resulting  from  an  external  force  of  repetitive  or  traumatic 
nature  which  is  caused  by  an  unplanned,  but  often  preventable,  event.  Excludes  intentional/violent 
injuries  resulting  from  hostile  actions,  homicides,  and  suicides,  as  well  as  nonoccupational  diseases. 
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